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(57) Abstract: A method for producing a 
magnesium base composite material, which 
comprises a step of compounding a matrix 
powder having Mg with a Si powder to provide 
a mixed powder, a step of packing a container 
with the mixed powder and apply a pressure to 
the powder so as to prepare a compact formed 
article having a porosity of 35 % or less, and 
holding the compact formed article at an elevated 
temperature in an inert gas atmosphere or in 
vacuum, to thereby form Mg 2 Si. A magnesium 
base composite material produced by the above 
powder metallurgical method is suppressed in the 
growth of a magnesium crystal grain as a matrix 
or a Mg2Si particle to a coarse one, and as a result, 
exhibits excellent mechanical properties such as 
strength and hardness. 
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— ?&&&£ti1t 0 4fc, 3) «6 5 0°C (Mg£>SL&) -CMg©I^l:#5K 

2) O^tifSf <t 9 %m^<&Um-?Mg 2 S i i^g-J^tuS C kfrfifr^o 
g i S i »*i©TOioTMg,S i 3$£j&b, 

JnfKH&SEW:, ±^©i 5 ©D S C^5> t^^S i 5 15 0^13 5 
MSSr 2 0 O^ittSC^If bv\ 
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Mg 2 S i 1 0 ~ 2 0 0 n m-efe«5s g 2 S i fcfitfF-^ #£>*L 

^KoiK-^a-^wu -ha&fcraaifcis ±iba) xt^b) ©5*><^-f*u 

EP*>> §l3R3St£tts *MMK**i U-CM : * 3. 5 mm. W§B : 1 4 mm©!* 
*ttf-5:/B*U ^©^Jt^l 0 t o nt-b^7 7l^#LT^llE0. 5 

t5^i:*<, String K^TMg 2 s i ©^fife*s.RTIB"t?fc5o 
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« m rrs * *l « t> o -e rt* v ^ 

(^J&^J 1 ) 

i tTHM g »5fe <¥i&*fc« : 1 1 2 a m) 9 0 m*§B t S i ^ 

TOSS : 6 4 Mm) 1 0 £ &*P# bfc 0 SJUjSt IBl^ Lfc^. #—^5 

>UtfflV^iS-|ca*UT, #£>tbfe®^«&^^Ii:#3 4mm 

frA- 1 ~ A- 7 £rf£MUfc 0 

ffi»J*JgfrA- 1 ~A- 7 fc t4S>J4HU:, ^©±5 *ff^*JPHiUfc. IPt>> 
^*3f* 3 dmVm i n) SUMfcfttJP-Cibo-C, 

fcff»ij^#A-i-A-7*ffAuti 5^r»m^:#ufcm^ E*>t-^*^ 

-7**fc. ft*5> »5|c«aS«fe«>ifefH3:. &3t»j£ : 2 5 0°C ; XtfSffi : 8 t 

* 1 K:, ±KT*#e>Jxfeff»^frA- 1 ~A- 7M^^^!)AS1^ 
1~B- 7<D#'I4?r^-r o St K-*5 WT. «\ _k3& Ufc^SH- 
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«« % §|g5 5!Sl$».r«ilfe»f#t)«(oai^tts ^^^T©i5^ofc 0 
<|IS<7>$!J^> 

■ WlSftlt, E=S : 4>3. 5mm N : 1 4 mmO^jt^t tfc 0 

iOttWifclO t o n h ^ 7 7 Kl^f UT^tlS 0 . 5mm/^§II 
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£fc:J; Q , Mg OflJt4iS:ffl5l**S-i*< iWiTMg 2 S i 5 £ 

v^^W**£r7T2f&1-3 h Mg 2 s i ^HffijRffio^b-flRffiJRffiTffe^ 

(HSS^!l2) 

ffll^m^i UT, AZ91D t^*^*.*-^*^ : 6 1 n m ; 

:Mg-9Al-lZ n/m ass %) 8 5fi**|Si: S i : 
6 4 Aim) 1 5mm&k&mffiVtc 0 ^SrSa-a-Uyt^ A^/HS:JBV^i$ 
-Cl^lt, m-a-J&5f€£r#fco #&;h,fciE^J8&5fc£:ia«l 1. 3mm©P3M 
SU-^U ®JE5 t/c m 2 <DWm£#4-UT]£Mc^A- 8Srf^§4Ufe 0 

#£>*LfcjEi&l£?£#;A- 8 -St, mmtfx 2dm 3 /min) SrSfc 

fttf SI T'ftS LTl^B - 8 ~B - 1 4Sr#7t 0 r <D#$- B - 8 ~ 1 4 
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$2. ff»«»(*A— 8atf*^*t#B-8~14 0)1»tt 



Run 

IMO. 




(°C) 




IV a _ OS /T\ 

M g 2 o 1 (W 




8 


A- 8 


3 7 5 


B- 8 


f y 




9 


A — 8 


4 3 0 


B- 9 




£L 


10 


A — 8 


5 0 0 


B— 10 


*ry 


£L 


11 


A — 8 


5 6 5 


B-11 


*ry 


£L 


12 


A— 8 


6 0 0 


B-12 






13 


A- 8 


2 0 0 


B— 13 




* y 


14 


A- 8 


3 3 0 


B— 14 




*ry 



^tt^-B- 8 ~B- 1 2 30>e>*?d>S J: 5Ki. apEfcWE#^inflH"3£ 

■*©**x s i»*tt, M g2 s i^^mmw^n^^^^t^mm 

tev^ia^Jgsii-S h MgiS i £ ©SJ&#3ifT iH\ Mg 2 S i as-g-j&^ti^ 

v^i^mmufc i^wb — i 3 1 4 te-v s i^*^a#u-tv^ 

(JUS^J 3 ) 

m&mPrt UTiffiM g $&t£ : 1 1 2 /* m) fcSi (spi&»S : 

/cm 2 ^ltm^#^-UXjEfe^^A- 9~A- 1 5 SrfERUfc. Z.frh&& 

^UStS 8 . 9 ~ 1 i 

#btbfcff»fife^frA- 9~A- 15^, m.m#* (JfxmM : 2 dmVm 
i n) tIALfctf^T?fco-C, *PF*im^&5 8 OtK^SUfctfJfcJFfcff A 
Lt, 3 0£TOnfi& • fifc*FU e©t^rt-etttT?)^PUTMTOB- 1 5 

~B - 2 1 £#fc 0 ^C0#5jsfB- 15-21 fcRL-Cs ^ISrl^tS 
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3 f^i~ 0 



S3. E»«»ftA-9~15»tftt^*t»B--15-21 (D4#tt 



Run 
No. 


(mass%) 




'TT 


XtftlHl$T 
*£% 




S i 


M g 


15 


5 


9 5 


A-9 


B-15 


Mg 2 Si, Mg 




16 


1 2 


8 8 


A-10 


B-16 


Mg 2 Si, Mg 




17 


1 8 


8 2 


A-11 


B-17 


Mg 2 Si, Mg 




18 


2 7 


7 3 


A-12 


B-18 


Mg 2 Si, Mg 




19 


3 4 


6 6 


A-13 


B-19 


Mg 2 Si, Mg 




20 


3 9 


6 1 


A-14 


B-20 


Mg 2 Si, Si 




21 


4 4 


5 6 


A-15 


B-21 


Mg 2 Si, Si 





ffi3§M-tf>Mg i S i ifl>E'g-Jfc£&53S:£'tefcf 5££ (A-9 — 13) I- 

-rsfc-a-**** (B-i 5~i 9) as#e>*ts.— iB-a-it^MEW-^^v^^ 

(A-l 1 5) % Mg 2 S i&tfS i mtSWT'fcot+^^ii 

(Hifefll 4 ) 

ffi3&JK** iLTiMg^* : 2 2 3 /i m) i S i »5S ( W« 

£E: 10 5/i m) i&SpfltUs ^ 4 ^^15^^ i & 5 <fc 5 iC^^^UT, 

t / c m 2 ©# ttff MffrA- 1 6-A-2 2«rffcRL;fco fc*5. 

jaE»^»frA- 16-22 (D&nm-Zs ^nis^je-rsifiH^wsi-s s . 3 
~io. 

#e>*t7hflE3»J*^A- 1 6- 2 2£r N Mmtf* 3dm 3 /mi 
n) feilAUfcf^fco-C, JFrtfiS^5 8 0rCfaLfcfW^#Al 
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-hiCg-ffc VXlk&ttWB - 22-B-28 £r#fc c B^m&&<DgzWrte. 
&W.m.m. : 2 5 Ot, ®j£ : 8 t/c m 2 £ U gl^i^Mi <£>3S*BSjJ:<£>#1 

#^^fcm^W^B- 2 2-B-2 8lCO^T, ¥^M^^^8'J^ bfc e r 
*U2, &*<DttnB- 2 2~B-2 8/^£> N AL^-fr (1 OmmX 1 OmmXf^ 
10mm) ^^»X(c:J: 9«iLfc^ ^ y — l£i?TOUTlWt£#fc 0 

r©^jt^5%M«^ cioohr) (cijzsM^ttfFffi^^TofCo m,mm& 

^t>m4te?jk-f 0 fcjjs, «4Rlte, Mg 2 S ii (m&m.f&frh<DfirM-M) h?F 
-To 



J±l»^{*A-16~22 X.TSW.'SW&B -22-28 <D#14 



Run 
No. 


(mass%) 






Mg 2 S i 
(mass%) 


(g/mVhr) 


S i 


M g 


22 


2 


9 8 


A— 16 


B— 22 


5. 4 


O. 0 7 


23 


3 


9 7 


A— 17 


B-23 


8. 2 


0. 0 5 


24 


5 


9 5 


A-18 


B-24 


13.6 


0. 0 3 


25 


1 0 


9 0 


A— 19 


B-25 


2 7. 3 


O. 0 2 


26 


2 0 


8 0 


A— 20 


B-26 


5 4. 6 


0. 0 1 


27 


0 


10 0 


A— 21 


B-27 


O 


O. 1 9 


28 


1 


9 9 


A -22 


B-28 


2. 7 


O. 1 6 



Mg 2 S i *j^/j>ftv^**B- 2 7^t) t 2 8^Oittt»^i^^^ 0 

(H2&#i 10 1) 

mSSJ!^ i: LTfcfiM g 1®m : i 6 8 n m) 8 5 MSB t S i 

5 8 fim) 1 5li^li:lr?ilfc. ^^IBl^Lfc^ IhMB#- 

0 l£r#fc 0 #e>^7c:^^X-l 0 l^riE#3 4 mm©Ril^I(uMtN 
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mm 6 t / c m z ©f I^ft4 LTJEfeW*A- 10 1 SrffcRUfc. 

3dm 3 /min) ZMA Vtc^P t?fc o T N -t^jFrtM 
^KC^fl 0 0-5 0 0 o Ci£7a^WSUfc^<DWW^2P'(lbfc o r<£>W 
sR^fc±&Ttf»e>jh,fcffi»J*»f*A- 1 0 lXttA- 1-0 2^r!fAb-C5^» 

'>?ASS^i|sfB-l 0 1 ~B- 1 1 0 2r#fc o &3b\ »5fc«Bg«fe®s&#W\ 
^Itg : 2 5 0°C ; XtfflBJE : 8 t/cm 2 T'&D, Iftftfc&It ©fitK 

SflOlC, JhfB-T?#b^7tJE|&^^A- 1 0 1X»A- 1 0 2X^^ 
i/!?ASl^i|SfB- 101~B-110 0>GH£3:3*1\ tlOl (djoV^T, 
TMg 2 S i (D^Ml «U X*fcll$ffc:.fc DftiLfco £fc, rfig&J Ht % *<Jr- 



101. J±i£&J&fl2ftA-101~102 &lMt-£*t&B-102~110CDJ|#tt 



Run 








€ 




M g 2 S i CD 


mm 


No. 


SMI 




(°C) 




n 


mm 


H R E 


101 


f y 


A-101 


15 0 


B 


-102 


my 


1 1 3 


102 


wy 


A-101 


2 0 5 


B 


-102 


my 


1 1 0 


103 


ty 


A-101 


2 6 2 


B 


-103 


my 


10 8 


104 


*ry 


A-101 


3 0 0 


B 


-104 


my 


10 5 


105 




A-101 


3 4 3 


B 


— 105 


my 


10 2 


106 


my 


A-101 


4 15 


B 


-106 


my 


9 0 


107 


*y 


A-101 


5 O 0 


B 


-107 


my 


8 1 


108 


t y 


A-101 


9 5 


B 


-108 


&L 


4 5 


109 


&L 


A-102 


15 7 


B 


-109 


£L 


4 2 


110 




A-102 


3 4 2 


B 


-110 




4 4 



Run No-101~105ft, Ufctfo fc^fe v 5fc£/g^T:fe «K 

j.oipf»jaKt> i 5 o°c~ 3 4 3°c tiem-e, fcMoar^m&ws n t #t? 

£fc„ Run No. 1 0 6~1 0 7«U ^BfcLfcaSofcfc-g^^&JBV^ 
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v^-5fc&, M g2 s i©»4li*Bflfc#s ^^ftBflotcilJttiT 

Ahfr&o ^ ^{-s Run No. 10 8ft s *B^(-bfc^ofc^g^5fe^ffi 
V^V>5aS, iP^ig.^^^-t-^5fcJ6 s Mg 2 S i ©H4lSft1Stt< 
fl^k^-Hfr&fc ofc 0 Run No. 10 9~U0tts *»WtLfc 

#ofca^&;fe&/gv>T:fc&i\ .aojnatoa^aMs-rrsfc*. M g2 si©n 

dd&^Jl 0 2) 

tem8.J& :Mg-9Al-lZn /m a s s %) 9 0 JlfttB S i *fr5fc (TOIfc 
64/im) 1 0 MSB 4: £«t Ufc 0 ^^ifi^L-fc^, Sift 4? 

axfc»fr»5fc«rie« 3 4mmORfMI^«U ffiE6 t / c m 2 G>fl?fi&# 
^UTJE^^A- 10 3 ^rf^SSUfco 

JE|&^#:A- 10 3 £H3— |£^-e«feS^, : 4 B#P^ 

cDMS^^-f^. JEfe^^A- 1 0 4 $r^§gUfc 0 

JEfeN&lHfrA- 1 0 3XfiA- 10 4 t teBU^s &1<D£ 5 ^^^Di L 
fc 0 IP*> S (tf*m& : 3 dmVmi n) IrlAUfcWX'fcoT, 

^r^^rt^^^l ^^-T8 0~ 5 3 O^jftia^SUfcL^B^WW&ML 
fc 0 ^C0W^}-^-e#btbfcJE^^A- 10 3 XteA- 10 4 ?r#Ab 

VX^y*i/VJ»m^mB- 1 ll-B-120 %#7t 0 jfcds, t&5jc«BiSfe 
£D^tt N &lfi$ : 2 5 0°C ;'AXJmS. : 8 t/cm 2 T^!), S-ffcfri&l! 

il0 2C, ±fB-e#^tlfcJE^^A- 1 0 3 3U4A- 1 0 4M^^ 
i^^AS^-^W^B- 111~B-12 0 (D^^^^-to $102 {^V^T, 
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m 102. JEl»^f*A-103~104at/^#*J^B-111~120 ©#14 



Run 
No. 






CO 


m 


M g 2 S i <D 


H R E 


111 


3ry 


A-103 


16 0 


B-111 


*r y 


10 7 


112 


3ry 


A-103 


19 7 


B-112 


*y 


10 6 


113 


*ry 


A-103 


2 4 8 


B-113 


ty 


10 3 


114 


*ry 


A-103 


3 0 2 


B-114 


w y 


1 0 1 


115 


*ry 


A-103 


3 4 6 


B-115 


my 


9 8 


116 


*ry 


A-103 


4 2 2 


B-116 


mk> 


8 3 


117 


3ry 


A-103 


5 2 5 


B-117 




7 5 


118 


f y 


A-103 


8 0 


B-118 




6 6 


119 


. £L 


A— 104 


1 5 9 


B-119 




6 4 


120 




A — 104 


3 3 8 


B-120 




6 2 



Run No. 1 1 1 ~ 1 1 5 2js:|l|gij:bfei5So^^i^5fe^^V^T*5 9 % 

j.oinsaut'b-i 5 o°c~3 4 etifiats K«fl(o^w^5-i^t 

#fc 0 Run No. 116 — 117 W: s Ufc^o fclt^l^Sr/BV^ 

l^fc«> % Mg 2 S iC^ittait'tfc^, *©fi*&ttj^M©fc©J:9 teteT 
LT^fc, iixte, MllS?)mtftMg 2 S i^^tfSfe^^Lfc 
^b^5c &£>(^ Run No. 118tt, *3SWfcUfedSofc*^|&5feSrffl 

^-c^sa^ anjRijBje^-rif«]fc». Mg 2 s i <D&±t&mR-v&-r. %>m. 

®i&h^-\-£-t£h(D-Vhotz. 0 Run No. 1 0 9~1 1 Oii, *^ELfe 
(HWJ 10 3) 

MM g (i$9 9. 8 5%) SR^ (E#5 0mm, I$3mm) Xt^HiS^ 

ioi (D^^x- ioi &mmvtc 0 pim^nm^^n^x- iois:t 

^fc^^rp^U, m^tg^ ■(^f^JK* : 3 dmVm i n) £$f5A£it 
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3f ALTt&g : 2 5 0°C, : 1 0 ^-(D^M^M Ufc 0 

^ V — JR"C«FJ*Ufc|fc % 5 %lft7KM*UR (lOOhr) IU5»*tt 
«£-*fr*X- 10 1 ^r%^r-C^ 7 y Kfl:Lffcffl©«B5tt N Xj|ftiaiffOj&*x M 

g2 s i ©tr-^#sflMB§tbfc. ^WiSlias^ni/^s 

m-&m*m<oi&&, ?yyVikvitw<omm^<D^mm'$eMm*o. oi4 g 

/m 2 /hrffe5©|^U, K-ftl LT^ft^Mg ^Sfrfcf'Cf'i 0 . 21 g 

ffifc©^ Mg 2 S i if&^^ffcUfc^ 7 y KS#T?4>o"Cs SMg 2 s i fe^- 

vmtttM g 2 s i *&^-«^y- a: <t o T«tb/tM^tt • mmn^t 
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m * <o $b m 

1. t?**s"&J* (Mg) ^Ut^5vfyy^^^J:^Pay (Si.) 
i^t©SjSl^±ot-7^^v'!J'Av / !Jf-'f K (Mg 2 Si) ^rW^Ig 

2. tuisMg 2 s i «u tuis^^^^^^'a-^f-^-m^nTv^if^^ 

1 l5«©^&o 

3. f&E*filixmK::fc^-t\ (Si^*©Ii) / (vM)j/^^W©m 
g©M) « N 3 6. 6/6 3. 4^Tt?fe5l»^lXti2lE^©^o 

4 . tuis^nm^, 350 x^suzx*n 5 i~3 <^t*i^ i mmm<D^m 0 

5 . Iff IBM g 2 Silt fufE^^i/£i^1t^^3|S|.;gr 100wt%iUi 

6. (Mg) ^tLT45^fyy^^t*i^!)^> (Si) 
m & 3 5 % T T? 3 ^ v- ? A SI^WiI*» 

7. t&IBtu^d^ (DSC) Mi^fcv^-c, Mg 2 S i* 
&<D%mt°— ? % 3 5 0~6 5 0 < C^-r^lf^6^^^Hfrlg#: o 

8. tulBtufg#:fi N (S iteli) / (Yfys/^7»CMgOl 
*) ^3 6. 6/6 3. 4^TT?fc§«^6X{i7|5icC9Htfig# 0 

9. -r^iX^A (Mg) ZmisXtZZ-*' hV Xffi^ik^}) =>ls (Si) 

S^IKiS^ (DSC) $!|^*5V^ Mg 2 S iS^©Hilf-^^3 5 0 

10. ffilEfiJliitf^ (S i»lf) / (^fyy^^W^Mg©! 
4)^36. 6/6 3. 4^TT-fe^lt^9|B«©fiJ^#: 0 

11. -^^^^r>A (Mg) ^fut^s^fyy^^^ivy^y (s 
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12. itfi!B2fM»xm&-*5^T, (S i|}*©Ii) / (tF^j/^^^O 
Mg©li) li, 3.6. 6/6 3. 4&LTX*hZ>m&mi 1 

13. -v^^A (Mg) ^LT^5? h y y^7^|^^v-t>A^y 
f/f K (Mg 2 S i) ^^bT^S-r^^^^A^m^TO^fco-C. KT© 

B) ftm^^V^Sm^W^I^S^ 1 0 OMP a£Uc2 8 OMP a 
5t^«t 9 ^ 2 OMP a^_h5 OMP a£lT©It^C#V\ 

1 4. lufBMg 2 S i f* % tuia-^^^^^^Sm^TO^ lOOwt %t Ufc 
3 w t %^±T*fc l 3 lEt©m 

15. -^^v-^A (Mg) £^TL-Cft5-^ h y y^X^i^U (S 

i) t&^£&fS-£*L~cs i aw h y y^^^^^^-ifcUT^^m-a-^^^il 

v^Av-y f--f K (Mg 2 Si) ^4^t5lS^tt5v^^!?^Si^ 

16. mmmmTMm^ mm^-B-^M^m^^m^mvxBnmnm^ 

K (Mg 2 Si) ^^-T^TM^ir^n^i 5fE«©^o 

1 7. tufEM g 2 S i te, tf^f2-^^'>'^AS^#3fs^{c:^f!:$t^TV^§f»^ 

mi sxfil 6ta^<75^ 0 
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is. i^fiisit a) huibs iffimtmm-*? h v vfxffijzt&m&v 

taiig^ftSit^l 5-1 7 <D\^ftfrim.WM<OJiW: 0 

19. mmmmiiufe, tuisb) ^mmrn'oM-tum^^^^ir^m^m 
1 8 ib^^^-^c 

20. MSB2p#xm^tulB b ) ©IS^, $frM£^T^ 5 iMt® 1 8Xft 

1 9|B«©^^o 

2 1 . M!Eifr#$§te, -rv Tic £ zmm=^*^—zmm vtcmm#) 
■^mMm-m^^m-r^m^m 2 o w,m<o^m 0 

2 2. fflB«&M«. tHl^#— ;V5:;K iHfr^-A-^K /i^/i^£> 
^SH^b51^tt6W^2 0Xii2 1|3«<D^ C 

23. SfflBMXm^feV>T N (Si^Oli) / (•7Ny>7^«*© 
MgiDlf) k£ s 3 6. 6/6 3. 4 ^T~efe 5»*5[ 1 5 - 2 2 <D^T*LJ&> 1 

2 4. lufB^Pm^s 1 5 0tei±3 5 O^^TT^TPlf^l 5-2 3 OV^ 
^X^l^SB^fD^o 

2 5 . iuibm g 2 s i mm^^^^^^mm^-u^ ioowt%itfc 

t £s 3 w t %^±T?fc5l»^:3gl 5-2 4 ^1*;^ 1 3KfB^;fr&o 

2 6. -r^v-^J, (Mg) ^tUT^S-rb^s/^^^ii/Uny (S 

2 7. S&lEf&Kft:**. 5kmM&mAftVf (DSC) $!|^33V>T, Mg 2 S i 
&#:(Dmmt° — ?& 1 50-3 5 0 c C^#-r5ff^2 6 SB<fc©fMMik 
2 8. IfrlBlS&JBflctt, (Si^©li) / (Th?s'^^^©Mg©I 
t) #36. 6/6 3. 4«T-efc5ffl^S2 7 

2 9. ^i5^>?A (Mg) «rf lt^5^ h JJ y^^^i i/y ay (S 

&&j&&&*&m (DSC) S!l^{-i3V^T. Mg 2 S ift^fit-^lrl 5 
0-3 5 O^C^^-rs-r^->^^Slg^Jfs(-ttflg#:o 
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30. iuiBiuJra^ (si»it) / (-7fy-^^^©M g ©i 

4) 55*3 6. 6/6 3. 4^Tt?fcSff^2 9|a^OBtf^ 0 
3 1. (Mg) ^tLT^SvbPs/^^ii/'Jny (S 

i) i&TfciSrSB^LTS i t)W h y y^^^^i^f lt^5M^*^W 

3 2 . HfjfBWMte, a ) fulB S i 8fr5fc tfflB-v h y 5/ ^ £IB^ U 

33. luiB^ixitt, tuiBb) ^mm.mm'o^nu^^ h\^-r^m^m 

3 2fE«cD^ 0 

3 4. liu1B^X®OifjlEb) <DX®£, ©M?rfflVM:^T5ff*^3 2XIS 
3 3lE^<^^o 

3 5 . ntmmwmfe, ^ r^Tia z^m^^^^-zmm \^tcmmm 

3 6. sufEi&lW^ /W/K 3@M^-^5^^?> 

3 7. iluiBJplilXmK:*^-C N (Si»Ii) / (-rf^ynW© 
Mg©lf) It 3 6. 6/6 3. 4^T^fc^>lf^3 1~3 6WV>Ttb^l 

3 8. -sr^v-^A ( Mg ) Sr^pT bTft 5 h V y V * ^ f*^ 1 } Ai/ ]} 
t^F (Mg 2 S i) dS^mbT^5^^^v'^AS1S^-#^.X^oX. J^T<7> 
A) RUB) ^5>^«tbS^^< £ % l^^tt&^S^^^A^^fcl- 



31 



WO 03/027341 PCT/JP02/02968 

B) I^^y*l/V*&&&#'&G> 1 5\1B&M&1 0 OMP a £l±3 5 OMP a 

§&^<fc V h 2 OMP a&Jhl 0 OMP aTOI^|V\ 

3 9 . tulBM g 2 S itt, UMB^-* ^ * ASl^WSr 10 0wt%iUfc 



32 



WO 03/027341 



PCT/JP02/02968 



^ i mi 




J 1 1 1 L 1 ] 



100 200 300 400 500 600 700 



1/3 



WO 03/027341 



PCT/JP02/02968 



» 3 \m 




Mg matrix 




2/3 



WO 03/027341 



PCT/JP02/02968 




100 200 300 400 500 600 700 



PCT/JP02/02968 



ip! Oijm^ ) - 3>M 9 ^ 2002^03^ 26 0 (26. 03. 2002) 0 17^25^37^ 



VIII-5-1 . 


IU4. 17 (v)S.I?51CD2. 1 (a) (v) ) 


mm mm\z* _ , 


VIII-6-1 
(0 

VIII-5-1 
tti) 

VIII-S-1 

(ill) 

VIII-5-1 
Cir) 




2001 *f 03.B 28 H (28. 03. 2001 ) 


VIII-5-1 
M 







INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JE02/02968 



CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 C22C1/04 



According to International Patent Classification (IPQ or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C22C1/04-1/05, 1/09-1/10, 23/00-23/06 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kdho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2002 

Kokai Jitsuyo Shinan Koho 1971-2002 Jitsuyo Shinan Toroku Koho 1996-2002 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


Hideki OGINUMA et al . , Mg 2 Si no Koso Gosei ni 
Oyobosu Genryo Funmatsu no Eikyo, Funtai Funmatsu 
Yakin Kyokai Koen Gaiyoshu, 22 May, 2001 
(22.05.01), Heisei 13nendo Shunki, page 152 


1- 


14 


Y 


Katsuyoshi KONDO et al . , Mg 2 Si Kinzokukan Kagobutsu 
no Koso Gosei ni Oyobosu Keisei Atsuryoku no Eikyo, 
Funtai Funmatsu Yakin Kyokai Koen Gaiyoshu, 
22 May, 2001 (22.05.01), Heisei 13nedo Shunki, 
page 153 


1- 


•14 


Y 


Katsuyoshi KONDO et al . , Bulk Mechanical Alloying 
ni yori Sakuseishita Mg-33.3at%Si Funmatsu no 
Hanno Seisei Kyodo, Funtai Funmatsu Yakin Kyokai 
Koen Gaiyoshu, 18 October, 2000 (18.10.00), 
Heisei 12nendo Shuki, page 156 


15 


-39 



|~x] Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

"V document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 



T' later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
undeistand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
10 June, 2002 (10.06.02) 


Date of mailing of the international search report 
25 June, 2002 (25.06.02) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCr/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/02968 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

Y Katsuyoshi KONDO et al., Koso Goseiho o Riyoshita 15-39 

Mg 2 Si Bunsan Keikinzoku Zairyo no Sakusei, Funtai 
Funmatsu Yakin Kyokai Koen Gaiyoshu, 22 May, 2001 
(22.05.01), Heisei 13nendo Shunki, page 154 

A JP 3035615 Bl (Director General, Agency of Industrial 1-39 

Science and Technology) , 
24 April, 2000 (24.04.00), 
(Family: none) 

A JP 2000-54009 A (Yazaki Corp.), 1-39 

22 February, 2000 (22.02.00), 
(Family: none) 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



H^fcHJg** PCT/JP02/02 968 



a. mmvm-tzftm-nftm (hhhwwhh (i po ) 

Int. CI 7 C22C 1/04 



b. m&^n^t^m- ; : 

m&zftoitM'mmt (.mmftm&m upo ) 

Int. CI 7 C22C 1/04-1/05, 1/0 9-1/1 0, 23/00-23/06 



B#HJI/I3&r^# 1 9 26-1 9 9 6^ 

B*H^BBHffi«f^^ 1971-200 2^ 

B^m^mmmmm^m 1994-2002^ 

a*mmm%i$g£mtem 1996-2002^ 









Y 
Y 


n^zm&m^mmmmM, 2001. 05. 22, ^13 s?mm 
m, p . 152 

ojPff, «Mm^tf4tt£ffimE9g£, 2001. 05. 22, *p 

mi 3 ^mmm, p . 1 5 3 


1-14 
1-14 



0 cm<o^K%-xm.tmm^x^ a 



roj ow^isBi*, m^mcm&-r^xm 



TTj H^WSB3iL«:#5feB^lc-ffit«$^fcJCSfcT*fcoT 

rYj ^KHMo&sXiSrefcoT, SgcscifcirflKoiSJ. 
r&j pi-^vh7r?y— a» 



10. 0 6. 0 2 


»».*«•*>**» 25 06 02 


B*S#fF/r (I SA/J P) 
S5<IS-§- 100-8915 


®fS## 03-3581-1101 F 


4K 


9 15 4 


3 4 3 5 



«SPCT/ISA/2 10 (gl2-<-^) (1 9 9 8^7^) 



m^mrnm^- pct/j po 2/0 2 9 6 8 



C iWt%) . 



3at% S i «&5fctf>£j££j»», &<m£tt^£Sft2ft«93K, 2 
000. 1 0. 1 8, ^12¥S^, p. 156 

mmmm h , @*@3-j&&£*uji ufcM g 2 s i ^mm^mun^ff 
m, mwn^^w,^mmt^m, 2001. 05. 22, ^1 

3^*^, p. 15 4 

JP 3035615 Bl (HMD 
2000. 04. 2 4(77^-^1) 

JP 2000-54009 A (^l»Htfc^£li:) 
2000. 02. 22(77$y- fcU 



15-3 9 



15-3 9 



1-3 9 



1-3 9 



iJPCT/ISA/2 10 (1 9 9 8¥7^) 



